Abstract. In many technical applications it is necessary to know thermal diffusity and heat conduction in solids, liquids and gaseous. In 
Introduction
In many technical applications it is necessary to know material properties e.g. thermal diffusity or heat conduction in solids, liquids and gaseous. Methods of experimental determination thermal properties of solid bodies needs the special laboratory stands which provides the appropriate thermal initial and boundary conditions. Generally, it is important to know how much energy is supplied to test body, and what is the temperature gradient between two different characteristic places of examined body. In the paper two methods for determining thermal property of moving cylinder have been presented. First method is based on classical optimization and the second one by artificial intelligence (artificial neural network). Both methods were tested on data of temperature distribution along calender axis recorded by infra-red camera.
2 State of the art of methods of determine thermal properties of solid bodies
Widely used classical methods are based on ensuring the special heat exchange conditions. The schema of experimental stand is shown in Fig. 1 .
Using results of the experiment ( Fig. 1(a) ) the thermal conductivity of sample could be determined by the optimization method (shown in Fig. 1(b) ).
Using, for instance, the finite difference method heat flux density can be calculated from second boundary con- 
where: λ -Thermal conductivity of investigated body, W/(m 2 K), P k -Power supplied to the body, S -Crosssection area of the body, ∆x -Distance between nodes in numerical model,
Knowing the value of the power supplied to the system and the temperature in the selected nodes, the thermal conductivity λ can be easily calculated.
The method described above allows one to determine thermal properties only in terms of known boundary conditions, like:
• known power supplied to the test body,
• known temperature in the half of the body and on the opposite side of the test sample,
• one dimensional heat flow assumption (thermal energy dissipated to the environment could be neglected). This method also requires the following prerequisite conditions:
• homogenous material,
• a homogenous energy input on the front side,
• a time-dependent short pulse -in form of a Dirac delta function.
Methods to determine the heat conduction coefficient of the rotating steel cylinder
Knowledge of the overall heat transfer coefficient α of the cylinder surface and the thermal conductivity λ helps in determining dynamic properties of induction heated rotating cylinder.
Determination of the heat exchange with the environment and the variability of the emissivity correction in induction heated rotating steel calenders has been described in previous articles [3] . The current determination of the thermal conductivity of the investigated material, of which the cylinder is made, is the following.
The main assumption of the method is to determine the coefficient of thermal conductivity directly in the industrial workplace equipment. The rigid boundary conditions provided in Chapter 2 can be met through the approximation of the measured data in a typical industrial environment.
The idea of proposed methods relies on following assumptions:
• The test rig has a power source, which generating is several times speeder than the response time of the device.
• The power induced in the cylinder mantle can be estimated and controlled on desired level [3] .
• The temperature distribution along cylinder axis could be measured.
• Because of cylinder rotation and big ratio of length to thickness of the cylinder mantle, one dimensional heat flow can be assumed.
• Heat exchange between cylinder surface end environment can be neglected. This assumption can be good enough for experiments in which cylinder temperature is close to ambient.
• There is a numerical model of the rotating steel cylinder.
All of the above assumptions are fulfilled due to following facts:
• The rotating cylinder is heated by RF electromagnetic wave and equipped with closed-loop temperature and heating power control system [3] .
• The surface temperature is measured by infra-red camera.
• The temperature rise due step function does not exceeding 10 o C.
• For determination the heat conduction coefficient, the numerical model of the rotating steel cylinder is used. 
Using the Nelder-Mead simplex optimization algorithm
One of the commonly used optimization algorithm is
Nelder-Mead algorithm [5] . It can be used for solving 
Learning the ANN uses backpropagation algorithm with
Levenberg-Marquadt method [6] , which minimizes the objective function (2).
The procedure of learning ANN is as follow:
1. Using the numerical model, distribution of surface temperature should be calculated for several values of thermal conductivity, e.g. from 20 to 70 W/(mK). 6. Learned ANN can be use for determine the value of λ for measurement data.
where: LV -Learning value of λ of the network, OVOutput value of λ of the network. 
Conclusions
In the paper the possibility of using Nelder-Mead simplex optimization algorithm and Artificial Neural Network to determine the thermal properties of real laboratory model of induction heated rotating steel cylinder. Both method 
